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one half, though possessing overt evidences of the dominant trait, will be found if
mixed again in subsequent generations to carry the latent recessive feature as well.
Another law, that of independent segregation, indicates that a biological trait is
often transmitted in more or less unitary fashion without respect to other closely
associated traits. Thus height may be found to be independent of color, and is found
to be passed on in certain rather definite arithmetical proportions. Yet in some in-
stances traits may blend. Thus a feature like length or height may be found in a
mixture of tall and short parents to be "intermediate" between the extremes of the
parents. Still another law appears to control the inheritance of male or female
sexuality. The presence or absence of a particular combination of chromosomes will
determine whether a given offspring will be male or female. Moreover, some organic
tendencies are evidently linked to one sex and not to the other. These are referred
'to as "sex-linked characters." Hemophilia, the tendency to profuse bleeding fol-
lowing tissue injury, will serve as an example. In this instance the trait is trans-
mitted from mother to son; from son, in turn, to daughter, who does not show it
overtly, but who will pass it on to her sons, who do.
It must never be forgotten that biological characters are not the products
of single genes but of combinations and recombinations of them. Muller
thus cautions us (1929, p. 485): "So complicated is the manner in which
the products of the different genes react to each other that no final product
and no characteristic of the adult body is due to any specific gene, but
in the production of every organ, tissue, or characteristic, numerous genes
take part." Thus in the Drosophila (a fruit fly studied by Morgan and
others) eye color alone is reported to depend on over forty pairs of genes.
Moreover, in the process of breeding new generations, changes sometimes
occur in the genes themselves which result in altering the characters of the
individual. These are called mutations. Weinstein (1928, p. 3) remarks,
"A mutation, being an alteration of a gene, may alter any or all of the
characters that the gene affects; it may modify them in any direction and
to any extent." Such unpredictable modifications in the individual are be-
lieved to have played an important part in the evolution of plant and ani-
mal species. Morgan and his coworkers have discovered hundreds of muta-
tions in their long-continued experiments in breeding fruit flies. The
appearance of mutants, as these deviants are called, is apparently dependent
on chemical and perhaps mechanical shake-up following fertilization and
takes place in the course of the -interplay of organic or intrinsic factors and
those of the environment as order and unity emerge. (The experimental
induction of mutations will be discussed below.)
In spite of the mutations which appear from time to time, the genes
represent certain relatively stable and fixed chemical and physical items in
cell life and its reproduction. And this is as true of the higher animals and
man as it is of the lower. First, the structure and function of the basic
sustaining systems are evidently determined by genetic influences. Even
the endocrine glands, so important for later growth, are themselves more